Background-Black patients with myocardial infarction (MI) have worse outcomes than white patients, including higher mortality rates, more angina, and worse quality of life. The Translational Research Investigating Underlying Disparities in Acute Myocardial Infarction Patients' Health Status (TRIUMPH) study was designed to examine whether racial differences in socioeconomic, clinical, genetic, metabolic, biomarker, or treatment characteristics mediate observed disparities in outcomes. April 11, 2005, and December 31, 2008, 31 567 patients with MI were prospectively screened; 6152 had an eligible MI, and 4340 (71%) were enrolled from 24 US centers. Consenting patients had detailed chart abstractions of their medical history and processes of inpatient care, supplemented with a detailed baseline interview. Detailed genetic and metabolic data were obtained at hospital discharge in 2979 (69%) and 3013 patients (69%), respectively. In a subset of patients, blood and urine samples were obtained at 1 month (obtained in 27% of survivors) and blood samples at 6 months (obtained in 19% of survivors). Centralized follow-up interviews sought to quantify patients' postdischarge care and outcomes, with a focus on their health status (symptoms, function, and quality of life). At 1, 6, and 12 months, 23%, 27%, and 24%, respectively, were lost to follow-up. Vital status was available for 99% of patients at 12 months. Conclusions-TRIUMPH is a novel MI registry with detailed information on patients' sociodemographic, clinical, treatment, health status, metabolic, and genetic characteristics. The wealth of patient data collected in TRIUMPH will provide unique opportunities to examine factors that may mediate racial differences in mortality and health status after MI and the complex interactions between genetic and environmental determinants of post-MI outcomes. (Circ Cardiovasc Qual Outcomes. 2011;4:467-476.)
A lthough minority patients bear a disproportionate share of death and disability from cardiovascular disease, [1] [2] [3] [4] understanding the racial differences in outcomes is complex. 5, 6 Recognizing and rectifying such racial disparities is a national priority 7 and a primary goal of the Department of Health and Human Services' Healthy People 2010 agenda. 8 However, achieving racial equity in outcomes (both mortality and health status: patient symptoms, function, and quality of life) requires research to illuminate the root causes of observed disparities. This is particularly challenging when investigating race, because black and white patients differ substantially in economic, social, clinical, and treatment characteristics. In a previous analysis of the Prospective Registry Evaluating Myocardial Infarction: Event and Recovery (PREMIER) registry that identified significant racial differences in a broad spectrum of outcomes 1 year after a myocardial infarction (MI), these differences did not persist after adjustment for patient factors that also differed by race and site of care. 6 Further underscoring the need to define mediators of racial disparities in post-MI outcomes, the evolving epidemic of obesity, metabolic syndrome, and diabetes disproportionately affects minorities, and these metabolic disturbances increase the incidence of MI and the adverse outcomes after an MI. 1, 9, 10 Data from the 2003 Behavioral Risk Factor Surveillance System survey of Ͼ250 000 adults revealed that 49% of blacks had Ն2 major risk factors for cardiovascular disease, as compared with 36% of whites. 11 Given these trends for worsening metabolic risk factors and the disproportionate burden of these factors in blacks, further insights into the association between diabetes and glucose metabolism with adverse outcomes are needed to better understand and, eventually, minimize racial disparities in post-MI outcomes.
In addition to clinical, socioeconomic, and metabolic factors, racial differences have been reported for both acute 12, 13 and postdischarge 14, 15 treatment. However, studies that examined the outcomes associated with different treatment patterns found no effect of these variations in care on mortality after adjustment for patient factors. 16, 17 Finally, there are racial differences in genetics, 18 but the extent to which these explain differences in clinical presentation and response to medical therapy is poorly understood. Because race is a complex social construct, more detailed information is needed on socioeconomic, treatment, metabolic, and genetic characteristics to better clarify the contribution of each to racial differences in MI outcomes so that a rational strategy to eliminate racial disparities can be designed and implemented.
To address these existing gaps in knowledge, a collaboration of outcomes-oriented researchers from the Cardiovascular Outcomes Research Consortium partnered with genetic researchers to conduct the Translational Research Investigating Underlying disparities in acute Myocardial infarction Patients' Health status (TRIUMPH) study. This National Institute of Health-funded observational study was designed to quantify differences in health status outcomes between black and white patients 1 year after MI and to identify potential determinants of these outcomes. In addition, by collecting detailed social, economic, clinical, laboratory, genetic, and health status information, TRIUMPH has the broader goal of identifying novel genetic and metabolic mediators of mortality and health status after MI for all patients, regardless of race. The purpose of this article is to describe the design of TRIUMPH and how it differs from other registries, to summarize the clinical characteristics of the study sample, and to describe how these data will be used to illuminate new opportunities to improve the quality of care and outcomes of patients with MI.
Background
Over the past 30 years, a number of prospective MI registries have been conducted. Many of them, including the NRMI 19 and CRUSADE 20 registries, have focused on the presentation and acute treatment of MI patients, along with their inhospital outcomes. The GRACE registry, 21 launched in 1999, was one of the first to gather 6-month clinical outcomes data (mortality, hospitalization, cardiac procedures, and use of certain medications). Although these studies have provided important insights into the in-hospital treatment of MI patients, their outcome assessments were generally limited to short-term mortality, and none of them provided insights into patient-centered outcomes, including symptoms, function, and/or quality of life. They also did not include baseline assessments of patients' psychosocial or health status, which are known to be prognostically important. [22] [23] [24] The PREMIER study, 25 which enrolled Ϸ2500 patients from 19 US hospitals in 2003 to 2004, addressed this gap in knowledge by collecting information on patients' health status (their symptoms, function, and quality of life) at baseline and 1 year after MI. The TRIUMPH study, designed to build on the infrastructure of PREMIER, collected not only extensive information on patients' socioeconomic factors, clinical factors, and health status but also detailed laboratory and genetic data not available in PREMIER. In addition, TRIUMPH sought to adjudicate all hospitalizations after the index MI to provide much more detailed information on resource utilization. Similarly, although prior studies have examined the association between various biomarkers or genetic variants with mortality, TRIUMPH sought to expand the existing knowledge base by evaluating possible genetic and metabolic determinants of both short-and long-term mortality and patient-centered outcomes, such as angina and quality of life. Thus, the purpose of TRIUMPH is to further illuminate the markers and mediators of racial disparities across a broad spectrum of 1-year outcomes after MI. This report seeks to explain the rationale, methods, and selection biases of TRIUMPH and serve as a resource for better understanding subsequent studies from this unique registry.
Methods
The first step in designing TRIUMPH was to consider the broad range of potential mediators of patient-centered outcomes, so that all relevant determinants could be prospectively captured. Given the focus on racial disparities, it was important to recognize that race is a complex social construct (not limited to skin color) and thus economic, social, genetic, and metabolic characteristics are needed to identify which patient characteristics are most associated with outcomes. Once the desired domains were identified, it was necessary to ensure the generalizability of the study results by developing a representative approach to patient enrollment and to include a broad spectrum of institutions across the United States. Finally, methods for tracking detailed, patient-centered outcomes and for analyzing these data were designed.
Conceptualizing the Determinants of Patient-Centered Outcomes
Although all MI patients are at risk for health status deficits after discharge, a broad range of factors, involving several phases of MI care, may influence patients' subsequent outcomes. The fundamental goal of TRIUMPH was to independently quantify as many of these potential determinants of outcome as possible, so that those factors most associated with racial disparities in outcomes could be identified. Conceptually, we first defined the processes of MI care and then considered what data elements were needed to best quantify patients' status at each phase of care. Figure 1 provides a conceptual model for the phases of care that can influence 1-year outcomes.
Phases of MI Care and Relevant Patient Characteristics at Each Phase
MI care consists of an initial presentation, an acute treatment phase, additional care throughout hospitalization, discharge treatment and planning, and follow-up care. Through this process, patients have different rates of postdischarge outcomes, including mortality, readmission, health status, psychological status, and costs. Because the focus of TRIUMPH was on the entire range of these postdischarge outcomes, patients were recruited during the final phase of their hospitalization to identify a cohort that was likely to survive hospitalization and have postdischarge outcomes. Thus, many of the analyses emanating from TRIUMPH are relevant to the care and risk stratification of MI patients preparing for discharge. The most important characteristics for modeling the impact of each phase of MI care differ, and TRIUMPH intentionally sought to quantify factors throughout multiple phases of the treatment process. A more detailed description of TRIUMPH data collection is shown in Figure 2 .
Selecting Measures to Collect in the TRIUMPH Study
Whenever possible, American College of Cardiology/American Heart Association Clinical Data Standards for Acute Coronary Syndromes was used to define clinical characteristics of patients' comorbidities, presentation, complications, and disposition. 26 For categorization of race, patients were first asked to self-report their ethnicity and race, with an explicit opportunity to select multiple racial groups. A 2-generation pedigree was also collected to better evaluate patients' race, ethnicity, and recent ancestral country of origin, all critical components in genetic epidemiology. 27 Procedural characteristics were captured using definitions from the American College of Cardiology's National Cardiovascular Database Registry 28 and the Society of Thoracic Surgeons database. 29 These clinical data were supplemented with established instruments to quantify other domains likely to influence patients' 1-year health status outcomes ( Figure 2 ). Whenever possible, measures were selected from the existing literature so that valid, reproducible, and sensitive quantification of each concept could be acquired. Table 1 lists the instruments used to assess these psychosocial and health status factors.
A broad range of outcomes were measured in TRIUMPH, each requiring its own method of collection. The primary health status outcome of the TRIUMPH study was patients' disease-specific symptoms, function, and quality of life, as measured by the Seattle Angina Questionnaire. The Seattle Angina Questionnaire is a valid, reliable, responsive, and prognostic measure of patients' perspectives of how their coronary disease affects their symptoms, function, satisfaction with treatment, and quality of life. 30, 31 In addition to disease-specific health status, generic health status was assessed with the Short Form-12, 32 which quantifies patients' overall physical and mental health, and the EQ-5D, 33 which can also provide societalbased utilities and patient-reported assessments of overall health. All patient-centered data were collected through a detailed interview conducted by trained data collectors during patients' presenting hospitalization and at each follow-up assessment. Copies of the surveys are available from the corresponding author.
Selecting Patients for Enrollment
The goal of TRIUMPH was to recruit a consecutive cohort of MI patients from each enrolling center. Because an important component of the study was to perform a detailed patient interview, patients needed to be prospectively identified as early as possible during their hospitalization. All patients with a positive troponin result, as established by the norms of the recruiting center, were screened for possible inclusion. For sites with large volumes of MI patients, a systematic sampling strategy (eg, screening every second or every third MI case based on the time of the first positive cardiac enzyme blood test and not convenience) was performed. Because the timing of consecutive positive laboratory tests is not influenced by patient characteristics or disease severity, no selection biases should have been introduced.
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Once a patient was identified, a brief screening form was completed to establish eligibility. Only patients with a type 1 acute MI 34 (ie, spontaneous MI related to ischemia caused by a primary coronary event) were eligible for enrollment. Patients had to fulfill the following criteria for eligibility: (1) age Ն18 years, (2) elevated troponin level (cardiac enzyme elevation as a complication of elective coronary revascularization did not qualify), (3) clinical features of ischemia (eg, prolonged ischemic signs/symptoms, ECG ST changes in Ն2 consecutive leads), and (4) initial presentation to the enrolling institution or transfer within the first 24 hours of original presentation. This latter criterion ensured that the primary clinical decision-making was conducted at the enrolling site. Incarcerated patients were not eligible, and all patients gave written informed consent that was approved by each institution.
Baseline Data Collection
Four discrete sources of data contributed to patients' baseline data collection. First, a chart abstraction of patients' presentation, clinical comorbidities, admission medications, presenting ECG, and treatments during the first 24 hours was done. Second, a detailed baseline interview of up to 250 questions was administered, taking from 30 to 50 minutes to complete. Third, all patients were asked to donate blood specimens at the time of enrollment in TRIUMPH for detailed metabolic and genetic analyses. They were also asked to sign a medical records release form so that the records from subsequent hospitalizations could be obtained and adjudicated. Finally, at the time of discharge, patients' diagnostic data (including angiography and ECG), in-hospital treatment, in-hospital complications, discharge recommendations, discharge medications, follow-up, and final diagnoses (including ICD-9 codes) were collected. ECGs and angiographic reports were abstracted by the principal investigator or their designee at each site. Approximately 800 baseline variables were collected for each patient. All data were entered into a Web-based data collection program that allowed front-end range and logic checks to ensure the accuracy of collected data (Velos, Freemont, CA). In addition, a broad range of additional logic checks were performed by the data-coordinating center on an ongoing basis. Data queries were routinely sent and resolved by the study sites.
Blood Specimen Procurement and Processing
Because TRIUMPH was designed to investigate 1-year (as opposed to in-hospital) outcomes, fasting blood specimens were acquired as close to discharge as possible for laboratory and genetic analyses. This minimized artifactual alterations in patients' lipoprotein profiles caused by transiently heightened adrenergic states at the time of their MI and was thought to be most reflective of patients' chronic metabolic state. However, given both the dynamic adrenergic state and use acute lipid-lowering therapy, patients' lipid status before admission may have been underestimated using these measurements. For technical reasons (eg, discharge before labs could be drawn, insufficient sample, etc), some patients who agreed to collection of genetic material did not have blood drawn before hospital discharge. To maximize the number of genetic samples available for analyses, these patients were mailed a saliva-based genetics kit. There were 124 patients (4% of genetic samples) whose genetic data were obtained through this method and an additional 89 patients (3% of genetic samples) whose saliva supplemented genetic data obtained through primary blood collection.
Although genotyping is expected to vary by the type and purpose of subsequent genetic analyses, it is hoped that the analysis of TRIUMPH genetic samples will permit a careful evaluation of the magnitude of outcome differences attributable to genetic factors, as opposed to other patient and health care characteristics. Congruent with the intent of the National Institutes of Health to support data sharing, future collaborators can apply to use these genetic samples by conducting the corresponding author.
Follow-Up Interviews and Laboratories
Follow-up was attempted on all survivors at 1, 6, and 12 months. For patients who did not agree to blood collection and for all patients' 12-month follow-ups, the interviews were performed by telephone from a single specialized center. For patients who agreed to additional blood collection, an in-home visit was performed by trained medical personnel at 1 and 6 months. Patients were assessed for weight, waist circumference, blood pressure, and pulse. Elderly patients (age Ն65 years) were also assessed for relevant domains for that population, including mobility, strength, balance, cognition, nutrition, endurance, and physical activity, including 15-foot walk speed, chair stands, and hand grip strength. Table 2 details the laboratory tests that were obtained at baseline and follow-up (see online-only Data Supplement Appendix 1 for more detail on the processing of the baseline and follow-up laboratory samples, including the processing of genetic samples). Follow-up interviews included assessment of the primary health status outcomes of this study in addition to current medications, lifestyle, and secondary risk factor management practices, use of cardiac rehabilitation, and many of the patient-centered domains assessed at baseline. Elderly patients were also assessed with the modified Telephone Interview for Cognitive Status 35 and asked to self-report memory difficulties, unintentional weight loss, and exhaustion. All patients were asked to report interval events (eg, procedures, diagnostic tests, hospitalizations, and outpatient visits) since their last study contact. If a patient reported being hospitalized since the previous interview, records of that hospitalization were requested to adjudicate cardiovascular events, including MI, heart failure, or revascularization procedures. Chart abstractions were sent to 2 cardiologists who independently classified the reason for hospitalization. If there was disagreement between the 2 cardiologists, the record was adjudicated by a third senior cardiologist, and if disagreement persisted, up to 5 cardiologists independently reviewed the charts until consensus was obtained.
Selecting Sites for TRIUMPH
The goal of site selection was to capture a broad spectrum of hospitals while also ensuring that compliance with the complex data collection procedures would be maintained. Figure 3 shows . Three centers initially participated in the TRIUMPH study but were excluded from analyses because of the small numbers of patients enrolled at these sites. Rural institutions and hospitals providing less specialty care were underrepresented.
Among the 24 centers, 21 were not-for-profit institutions, 1 was for-profit, and 2 were governmental. Ten centers were universityowned, 10 were university-affiliated, and 4 were self-classified as nonacademic. Sixteen centers were in urban areas, and 7 primarily cared for indigent patients. The size of the institutions ranges from 66 to 1000 beds, with a mean of 598 beds. All centers had onsite angiography, 21 performed percutaneous coronary intervention, and 17 performed coronary artery bypass grafting.
Results
The TRIUMPH study began on April 11, 2005 , and ended on December 31, 2008. Enrolling patients into TRIUMPH required approximately 5 hours of data collection for each patient (Ϸ15 minutes for screening, Ϸ2 hours of chart abstraction, Ϸ45 minutes for interviews, Ϸ1 hour of data entry, Ϸ1 hour for blood procurement and site processing, and Ϸ15 minutes of a cardiologist's time to interpret electrocardiograms and angiograms). Over the course of the study, 31 567 patients with elevated troponin levels were screened, 6152 were determined to be eligible, and 4563 (74%) were enrolled, of which 223 either did not meet inclusion criteria (204 patients) or were from the 3 excluded sites with low enrollment (19 patients). Thus, the final number of patients eligible for analysis is 4340.
Although detailed information was not collected about patients who were eligible but not enrolled in TRIUMPH, Table 3 compares a few demographic and clinical characteristics between these 2 groups among the 10 top-enrolling centers (where this information was reliably collected and representing 81% of the final cohort). Eligible patients not enrolled were more likely to be older and white than those who agreed to participate. Table 4 describes in more detail the sociodemographic and clinical data for selected patient characteristics of enrolled patients, along with a comparison between 
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white and nonwhite participants. It is important to note that TRIUMPH was designed to investigate long-term outcomes after an MI, and patients were required to be alive 24 to 48 hours after admission to participate in the enrollment interview. Thus, the low in-hospital mortality rate of 0.6% (24 patients) is not unexpected, and those who died will be excluded for many of the planned analyses of post-MI outcomes. Adherence to process measures of quality care was generally high among the population, with the majority of patients being prescribed aspirin (95%) and ␤-blockers (93%) at discharge, concordant with national averages. 13 Among patients with left ventricular systolic dysfunction, 85% were prescribed angiotensin-converting enzyme inhibitors. Eightythree percent of ST-elevation-MI patients received an attempt at primary reperfusion, with 52% of eligible patients receiving thrombolytics within 30 minutes or primary percutaneous coronary intervention within 90 minutes on hospital arrival. White patients were more likely than nonwhite patients to undergo invasive management of their MI and were more likely to receive processes of care considered quality metrics.
As of January 2010, all enrolled patients reached their 1-year follow-up time point. Figure 4 shows the summary of follow-up on the patients enrolled in TRIUMPH. Detailed genetic and metabolic data were obtained during baseline hospitalization in 69% of patients. Vital status was available for 99% of patients at 12 months, at which time 6.5% of patients had died. At the 1-, 6-, and 12-month follow-up time points, 23%, 27%, and 24% of patients, respectively, were lost to follow-up. The demographic and clinical characteristics of those who participated and those who did not participate in follow-up are shown in Table 3 . Patients who were younger and nonwhite were less likely to follow up. Patients who were sicker were also less likely to follow up, with heart failure, diabetes, depressed ejection fraction, and longer hospital stay being associated with a lower likelihood of follow-up.
Discussion
Although improving the quality of American health care is a national priority, 36 significant barriers remain. Among these is the need to better understand where the greatest opportunities lie in optimizing patient outcomes and how to ensure that all components of our society are able to receive the best treatment. Although one of the Institute of Medicine's 6 aims for improving the health care of the American population includes making it more evidence-based, in many instances, certain patient characteristics will probably alter the "average" benefit observed in clinical trials. Therefore, to achieve another of the Institute of Medicine's goals-patient-centeredness-a better understanding of the association of patients characteristics with treatment and outcomes is needed. Furthermore, achieving the Institute of Medicine's goal of equity in health care requires illuminating patient characteristics and treatments that vary by race so that proactive steps can be developed to minimize differences in care and eliminate disparities in outcomes.
Against this backdrop, TRIUMPH offers a unique opportunity to evaluate racial disparities in outcomes among patients with MI. By prospectively enrolling a multicenter cohort of MI patients, a broad spectrum of patients can be studied with the goal of illuminating novel mediators and moderators of outcomes. Unfortunately, as a result of conscious efforts to enroll a representative MI patient population with regard to race and socioeconomic status independent of likelihood to participate in follow-up (as is often done in clinical trials), nonparticipation in follow-up interviews was slightly greater than the anticipated 20% rate, with lower participation in nonwhite patients. Analyses using follow-up data will need to address this selection bias with advanced statistical techniques, such as assigning an inversely weighted propensity score to each patient to emphasize the scores for those most likely to miss data. 24, 37, 38 Toward that end, the collection of detailed socioeconomic, clinical, treatment, metabolic, and genetic information will also enable investigators to richly characterize each patient and define the prognostic importance of clinical and biological parameters on outcomes. Finally, by investing in the collection of a broad spectrum of outcomes, with a focus on health status but also including economic and clinical outcomes, the associations of different patient and treatment characteristics with outcomes can be identified. TRIUMPH was built on the structure of PREMIER, 25 which was unique among existing observational MI studies at the time. Enrolling Ϸ2500 patients from 19 US hospitals from 2003 to 2004, PREMIER was the first MI registry to focus on patients' health status outcomes and also provide greater clinical detail of patients' presentations and treatment than most previous cardiovascular registries. Although previous registries were able to include more patients by collecting less data, the richer data collection of TRIUMPH and PREMIER is able to identify new predictors of outcomes, such as patients' ability to afford health care, 39, 40 insurance status, 41 medication adherence, 15, 42 psychosocial and health status, 43, 44 and social support 45 and their association with long-term survival, hospitalization, and health status. 46 -49 It is through this collection of extensive data on patients' social, economic, and psychological status (with reliable and valid instruments) that analyses of PREMIER have been able to identify how important these aspects are in influencing the long-term outcomes of patients after an MI. By supplementing the rich collection of socioeconomic, clinical, treatment, and health status variables previously collected in PREMIER with genetic and metabolic information, TRIUMPH will allow for even greater insights into the mediators of outcomes after MI and potentially discern some of the complex interactions between genetic and clinical (including treatment) factors. In addition, given the similar structure of the data collection in PREMIER and TRIUMPH (identical inclusion and exclusion criteria, time points of assessment, psychosocial, socioeconomic, health status, and quality-of-life assessments), the data from the 2 registries will be able to be combined for additional unique analyses, such as time trend analyses, model creation and validation, and analyses of rarer events that require increased power.
In summary, TRIUMPH is a prospective study of the outcomes of patients recovering from MI with detailed information about patients' sociodemographic, clinical, treatment, health status, metabolic, and genetic characteristics. It has been designed to explicitly describe patient-centered health status outcomes 1 year after discharge and to document the determinants and trajectory of that recovery. TRIUMPH should provide unique insights into factors that mediate racial differences in mortality and health status outcomes after MI and, ultimately, these insights will allow for the creation of rational strategies to reduce racial disparities in outcomes. 
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